REPORT o~ taE EXTINCT MAMMALIAN REMAINS a1
LAKE MENINDEE, NEW SOUTH WALES

By RICHARD H. TEDFORD (Museum of Paleontology, University of California,
Berkeley, California).

In 1939, while engaged in the work of the Harvard-Adelaide Universities Anthro-
pological Expedition, Dr. J. B. Birdsell, then of the Peabody Museum of Harvard
University, and Mr. N. B. Tindale, representing the University of Adelaide, dis-
covered human remams and associated extinet marsupials at Lalke Menindee
along the Darling River in Western New Sonth Wales. The discovery was made
tn connection with other studies in the area and only a few days were available
for an investigation of the site. At that time, however, these workers were able
to map and malke a small collection of fossil remains and a larger onc of artifacts
from two of the cxposures as well as explore the extent of the fossiliferous
deposits on the northern shore of the then dry Lake Menindee. A notice of this
discovery was made by H. L. Movius in 1940, World War II intervupted further
investigation planned at that time,

While in Australia in 1953 on Fulbright Awards, Prof. R. A. Stirton and
the writer, represeuting the Museum of ileontology of the University ol Cali-
forma, and N. B. Tindale, representing the Sonth Australian Musewnn, reopened
investizgation of the Lake Menindee arca. The work was partially financed by
the Associates In Tropical Biogeography, by the Museum of Paleontology, hoth
of the University of Californmia; by donation from a friend of the University;
and by the South Apstralian Museum.

Iu Jate Marech of 1953, Prof. Stirton and the writer speni nearly a month
in the field coneentrating on the diseovery site and assoctated areas on the north-
western shore of Lake Menindee. Tindale directed the party to the locality and
remained for the first week to eolleet additional artifaets and review the strati-
uraphy of the sites investigated. Our party was fortunate in recovering a large
collection of mammalian remains which are now being studied in the Museum
of Paleontology at the University of Califoruia,  Additional huan remains and
artifacts were also obtained, which are housed in the collections of the Sonth
Anstralian Muscum, The cirenmstances of the finding of the site and an aceount
ol the archaeology has been publishied by Tindale (1954).  Detailed deseriptions
of fossil remaing and other studies will be presented in the fature by Tindale and
the writer. In view of the unusual 1uterest of this oecurrence to students of
Jiuman prehistory it was felt that the preliminary vesults of field work on the
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mammal remains done in 1953 should be reported at this time despite the incowm-
pleteness of the studies.

The generous assistance and encouragement provided by Mr. 11. M. Hale,
Dirvector of the South Aunstralian Muosemmn; Mr. N. B. Tindale, of the same
institution ; and Prvof. [, A. Stirton, Chairman of the Department of Paleon-
tology of the University of California, is gratefully acknowledged.

LOCALITY

The sites are four wind deflatien hollows or ““blowouts’™ in the sand hills
formed along the north-western shore of Lake Menindee, New Sonth Wales,
immediately west of the point at which the former main voad from Broken II3ll
to Menindee entered the lake bottom. This road had been replaced by a new
main road, the old one being unavailable, as filling of the luke in 1950 after phe-
nowenal raing had left standing water over a considerable portion of the usually
dry lake bottom.

STRATIGRAPHY

Deflation by the wind has penetrated deep enough into the sand hills to

expose a series of superimposed acolian deposits separated by erosional uncon-

formities. The following generalized scction presents the stratigraphic sueees-
sion as exposed in all four of the blow-outs.

Unit Litholog Thiclness
1. (O of Tindale Light red dune sand, active, hut partially — 0-10 ft.
paper) “frozen' by locally thick growths of Cane

Grass (Spinifex paradozus).
Krostonal Unconformity

2. (A (upper)) Locally exposed unit of eray silty sand. 0-0-75 ft.
3. (A (Jower)) Bright brick-red eross-bedded silty sand. -3 ft.
4. (B) Reddish to bull eross-bedded sand containing 6 4 ft.

small ealecarcous spheroidal to pipey sand-
stone concretions, and sandstone casts of
roots. Base of exposed seetion.

OCCURRENCE

Tossil remains and avtifacts were collected from all of the units of the above
seetion exeept the thin and locally exposed unit two. In making these colleetions
the stratigraphie position of each specimen was reeorded. Carve was taken to
also record the disposition of each specimen as it was desirable to know whether
materials were found in place or as float on the present erosional surface of a
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given unit. It is hoped that this data will allow us to assign specimens found
scattered on the present erosional surface of the blow-outs to their proper strati-
graphie position. This problem is a major one at the Dake Menindec sites ay
wind removal of the upper units has lowered fossil remains and artifacts from
the upper units on to lower units. Tt wonld thus seem possible that any speci-
men not found in site might have one of the following origms in terms of the
local sequence :
(a) Contemporaneous with deposition of the nnit on which it is fonnd.

(b) Contemporancous with the time represented by the erosional hiatus

separating the witit on which it is found from the overlying unit.

(¢) Contemporancous with any of the overlying depostts or the erosional

hiatnses which separate then, including that of the Recent.

Fortunately the mammalian material, the bnlk of which was collected from
or on the prescut erosional surface of unit tour (B), shows clear evidence of
beine derived from that nnit. Mammalian remains were varely et with in the
overlying uuits, a fact which lesseus the possibility of contamination by material
of origin in the overlying deposits or hiatuses. On the other hand, material on
thie erosion surface of unit four (B) before unit three (lower A) was depostted
may he represented it our collection as float from it four.

Tn contrast with the mammalian material, relatively few artifacts were
found in place and as such they present considevable difficulty of interpretation.
The bulk of these materials was found scattered over tlie present erosional sur-
faces of all the lithologic units except unit two. Intrusive huwman bhurials were
encountered but owing to the characteristic lithology of the exposed deposits
they were easily detected.

Collections from eacli of the four areas investigated have been retained sepa-
rately although it is clear that the lithologic units can bhe correlated from one site
to the next. The followiug discnssion, a summary of the material taken from
cach of the Iithologic units, assumes sueh a correlation is Justifiable.

Uxtr 1. (0O)

A bundle-type hnman burial wasg collected in sifse from this unit, Another
burial of undetermined type was found intrusive into unit four from unit one,
A few artifacts and bones of recent mammals were found on the present erosion
surface of this unit.

Untr 3. (A)

Two flexed hunman hirals were found with this unit. One was confined to
this unit while the other was intrnsive into wnit four from unit three. These
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burials may be contemporancons with unit three, or may have been made from
the surface of that unit during the time represented by the erosional hiatus
separating unit three from units one or two. Two partial skeletons of the rat
kangaroo (Deliongia) were found in place In this unit. Scattered artifacts were
tound on the present erosion surface of this unit.

Untr 4. (B)

This unit yielded the hnlk of the mammalian remains collected at the Lake
Menindee sites. Some of these were materials colleeted on the surface of the
unit and may belong to the time interval represented by the erosional unconfor-
mity between units four and three as wentioned ahove., In the main, however,
the bulk of the material was taken in sitn during the active phases of our work.
Many of the bones found in place were checked and evacked as if exposed to
weathering for a considerable time before burial. ¥reguently materials in place
consisted of whole or partial skeletons, usually morve or less articulated. These
specimens were usually well preserved, suggesting rapid burial. Complete articu-
lated skeletons of the smaller macropodids (Dettongie and Lagorchestes), and of
the monotreme (Z'achyglossus) were found in place. Speenmens of the larger
kangaroos were usually scattered, but iuterestingly enough, nearly eomplete
articulated fect were not uncommon. In one case parts of the broken skeleton of
a giant short-faced kangaroo (Procoptedon) were found closely associated. 'I'he
mandible of this individual was still attached to the eranium, but wost of the
brainease was missing.  Nearby the caudal vevtebrae, saerum and pelvis weee
found articulated. Articulated portions of hoth fore and hind limbs, broken iso-
lated limb bones, and many small bone fragments were scattered within a vadius
of about a yard of the cramial and caudal portions of the skeleton. In several
instances large marsupial bones showed clear evidence of having been burned,
Small bits of charcoal were also commonly associated with mammalian remains
in sify in unit four.

The evidence seems highly sugzestive that the fossil mammal remains col-
lected in place from unit four represent, to a considerable extent, man’s selection
of the wame animals of the Lake Menindee area during the time nnit four was
being deposited. Thus at least part of the acenmulation of animal remains in
this nnit might he regarded as a kitchen midden built np over a period of seasons
when movements of game animals bronght the nomadie hunters eontinnally back
into the area.
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LAKE MENINDEE ASSEMBLAGE

The mammalian remains collected in situ from unit four have heen identi-
fied to generic level and are listed below., This group of mammals, termed the
Lalke Menindee assemblage, includes a somewhat selective sampling of the mam-
malian fauna living in the lower Darling River region during the time unit four
was being deposited. Due to the fact that materials collected from the surface
of unit four may actially belong to any one of the overlying units or erosional
hiatuses I have included in the following faunal list only those genera that were
found in sitw.

MONOTREMATA Tachyelossidae Tachyglossus
*( 1) Zaglossus
MARSUPIALIA Dasyuridae
Dasyurinac Dasyurus s.1.
*Sarcophilus
Thylacininae *Thylacinus
Myrmecobiidae () Myrmecobius
Peramelidae Thylacis
(?7) Perameles
Chaeropus
Thylacomys
Phaseolonidae *Phascolonus
Lasiorhinus
Macropodidae
Hypsiprymnodontinae  *Propleopus
Potoroinae Bettongia
Maeropodinae *Sthenurus
*Procoptodon
*Protemnodon
Lagorehestes
Onychogalea
Wallabia
Macropus s. 1,
Diprotodontidae *Diprotodon
RODENTIA Muridae
Murinae various living genera
Hydromyinae Iydromys

* Indicates the genus is cxtinet to-day on the Australian mainland.

It the faunal list given above is compared with the list of enera of Reecent
manunals from the same region and allowance made for the incompleteness of the
fossil representation, the Recent fanna appears as merely an impoverished rem-
nant of the fossil assemblage. Extinetion or change of range could account for
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the differenees. Among the cenera still extant vecorded in the fossil assemblagze
only the hairy-nosed wombat (Lasierhinus) appears not to have lived in the
inmediate region in recent fimes. It occnrs to-day in the ceneral geographic
proximity of Take Menindee, along the lower Amrray River, and probably en-
joyed a much larger range in former times. Tf one exclhudes the mammals
known to have been introduced during Buropean colonization, the dingo stands
alone in being the enly member of the native Recent fanna known to have en-
tered the area sinee unit four was deposited.  Had these dogs been present 1t i3
diffienlt to see why at least some {ramments of their skeleton was not preserved
in deposits in which even wan was vepresented. The absence of the dingo from
the Tamke Menindee asseinblage is thus vegarded as real until further collections
demonstrate evidence to the contrary.

ENVIRONMENT AND AGE OF THE MENINDER FAUNA

The change in the animul lfe of the vegion, as devionstrated by the com-
parison of the Lake Menindee assembloge and the present-day mammalian fauna
from the same rvegion, could be a result of the supposedly rigorons climatie
changes that marked the end of the Pleistocene and tle heginning of the Reeent
in Australia (for swmmaries of Pleistovenc and Post-Pleistocene physical hustory
see David and Drowne (1930) and Fairbridge (1953)). Geological and gssociated
studies in Australia have revealed that this climatic change mvolved an overall
trend towards aridity broken enly by minor reversals sinee the end of the Plei-
stocene. QOne of the resnlts of this transition from the eool-moist conditions
affecting a lurge part of Australia during the Last (ilaciation to the warm-dry
conditions of the Recent probably involved a great restrietion in the large areas
of suitalile herbage necessary to support the diversity of late Pleistocene her-
bivores. Such a climatie chianize could have been the greatest single eanse of the
extinction of these forms. As we have seen from the evidence at Lake Menindee,
man was a witness to this extinetion.  Tle might have aceelerated the process of
pxtinetion in the ease of some torins, but it seems unlikely that he played the
major rle.

Considering the above evidence, an ecarly Recent age or at earliest late
Pleistocene for the Lake Menindee nsscmblage scems the most reasonahle infer-
ence. The study of the artifacts from the Lake Menindee sites offers evidence
for elose correlations with established sections on the Lower Mnrray River at
Devon Downs and Tartanga (Hale and Tindale, 1930). The suggestion exists
therefore, that the mammalian assemblage can be corrclated with a known cul-
tural sequence. Suitable carbenaccons materials on which to conduet absolute
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age determinations by the carbon 14 method may be present bhut have not heen
obtained as yet on the site. T sufficient fresh water shell material can be recov-
ered on further work it may be possible to obtain a dating.

CONCLUSIONS

The evidence gained from a preliminary study of the material colleeted from
unit fomr (Layer B) at Lake Menindee snggests the following conelusions :

1. Man was a eontemporary of extinet mavsupials in Anstralia.

2. Man hunted these animals as a sonree of food.

3. The acenmulation of auimal remains in this unit probably represents a kit-
chen midden butlt np over a period of seasons when movements of game
animals brought the nomadic hunters continually back into the area.

4. T'he dingo probably was not present in western New South Wales at the time
unit four (13) was being deposited,

[t ]

The Lake Menindee assemblage lived at a time when a more equable climate
prevailed over this part of Australia, either at the close of the DPleistocene oy
at the beginning of the Recent.
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